Objective: To develop a dietary questionnaire on food habits, eating behaviour and nutrition knowledge of adolescents and to examine its reliability. Design: A cross-sectional baseline survey. The questionnaire was self-administered to study participants twice with 7 days between each administration. Setting: A school community in Pavia, Italy. Subjects: A group of students (n ¼ 72, aged 14-17 y, both sexes) studying in a secondary school in the second year of the course were invited to compile a dietary questionnaire during school time. Informed written consent was obtained from each subject and their parents. Subjects were initially recruited for a nutrition intervention; recruitment was opportunistic and school based. Statistical analyses: Reliability was assessed using the Cronbach's alpha and the Pearson correlation coefficients. Results: Cronbach's alpha ranges from a minimum of 0.55 to a maximum of 0.75, indicating that only two sections have a poor internal consistency. The Pearson correlation coefficients range from a minimum of 0.78 to a maximum of 0.88, indicating a very good temporal stability of the questionnaire. All the Pearson correlation coefficients are statistically significant with Po0.01.
Introduction
Collecting epidemiological dietary data represents an indirect although fundamental tool in nutritional surveillance of population. The link between unhealthy diet, sedentary lifestyle and chronic-degenerative diseases such as cardiovascular disorders, diabetes and cancer is increasingly well documented (Keys, 1986; WHO, 1990; Ulbricht & Southgate, 1991; Muller et al, 1999; Liu et al, 2001) . Moreover, the relation between healthy food habits, adequate lifestyle and nutrition and health education has been recognized in improving good health (Gracey et al, 1996; Povey et al, 1998; Sorensen et al, 1998; Larkey et al, 1999; Anesbury et al, 2000) . Planning an incisive nutrition intervention on a given sample of population requires identification of its nutritional problems and primary needs.
Traditional dietary assessment method measure both shortterm dietary intake, such as 24-h recall and food records, and long-term dietary intake, such as food frequency questionnaires and dietary histories (Bingham, 1987 (Bingham, , 1995 .
Although largely used in the last 50-60 y (Bingham, 1995) , these methods present some characteristics that limit their use in dietary survey (Kristall et al, 1990; Bingham, 1995; Birkett & Boulet, 1995; Yaroch et al, 2000) ; most of them are not always appropriate because of cost, response burden, bias and need of highly trained staff for administration (Yaroch et al, 2000) .
The methods in nutritional epidemiological survey most commonly used in the last years are the semi-quantitative food frequency questionnaires. In fact, they are brief, inexpensive, easy to administer and less burdensome when compared with the other traditional methods for assessing dietary intake (Yaroch et al, 2000) .
Nevertheless, the above-mentioned questionnaires are designed to measure dietary intake of energy and nutrients and do not investigate other aspects of nutrition, such as food habits and eating behaviour, both relating to nutrition itself and food safety. All these aspects are very important in a nutritional surveillance programme.
In the last 10 years, other questionnaires have been developed aimed at investigating some of the above-mentioned aspects and structured with scores and scale scores (Kristall et al, 1990; Falconer et al, 1993; Williams et al, 1993; Greene et al, 1994; Birkett & Boulet, 1995; Vandongen et al, 1995; Johansson et al, 1997; Sapp & Jensen, 1997; Parmenter & Wardle, 1999; Hu et al, 1999; Yaroch et al, 2000) . It is well documented that each questionnaire must be tested in order to measure reliability prior to use in large-scale studies.
Reliability is the scale ability of measuring something in reproducible fashion. An instrument is reliable if individual measurements taken on different occasions, or made by different observers, or by parallel tests, produce the same result. Reliability is usually quoted as a ratio of the variability between individuals to the total variability in the scores; in other words, reliability is a measure of the proportion of the variability in scores caused by the differences between individuals. Reliability is commonly expressed as a number between 0 and 1, with 0 indicating no reliability and 1 indicating perfect reliability.
There are two main approaches to reliability measures: internal consistency, which represents the extent to which the scale items are highly intercorrelated, and temporal stability (test-retest reliability); a measure is considered reliable if it gives the same result over and over again, assuming that what we are measuring is not changing. In test-retest reliability, the questionnaire is administered to the study participants on two occasions and the scores are correlated to yield a coefficient of stability.
The last nutrition questionnaires cited above have limitations because they cover only a limited area of nutrition knowledge (Towler & Shepherd, 1990; Steenhuis et al, 1996; Resnicow et al, 1997) or were not subjected to rigorous validation (Andersson et al, 1988) or were designed for use with adults and might not be suitable for use with an adolescent sample (Resnicow et al, 1997; Sapp & Jensen, 1997) . Construct validity in McDougall's questionnaires (1998) had not been assessed and the test-retest reliability had been measured administering the questionnaire on two different occasions separated by just 1 day; therefore, although reliability was found to be high it is not possible to know whether the measure would be stable over a longer period of time.
Individual character and personality are decisively formed during adolescence. Young people begin to assume responsibility for their own food habits, health-related attitudes and behaviours (Coates et al, 1982) , and their growing independence is often associated with unconventional eating patterns (Truswell & Darton-Hill, 1981) . Although eating behaviour during adolescence may be transitory in some individuals, health behaviour shows tracking through adolescence (Kelder et al, 1994) . If habits acquired in adolescence persist into adult life, behaviour developed in young people may have important long-term consequences on health.
Therefore, knowledge about food habits and eating behaviour of adolescents turns out to be very important for planning educational nutrition programme in the promotion of good health and well-being in adult life.
The aim of the present study is to develop dietary questionnaire on food habits, eating behaviour, lifestyle, food safety and nutritional knowledge for adolescents and to test its reliability.
Methods

Questionnaire
In order to make sure that the selected items are representative of all topics being measured, some items were taken from existing questionnaires while others were obtained from the literature (Gracey et al, 1996; Povey et al, 1998) . Using pool of 127 items generated by a group of expert nutritionists, one review was carried out by a panel of five dieticians to select the best in terms of clarity of the questions and interpretability. This process reduced the number of items to 99. A total of 10 students aged 14-17 y were then invited to complete the questionnaire to identify ambiguity or lack of clarity in the items. The students were then quizzed on their comprehension of the significance of the items.
The questionnaire was self-administered and divided into nine main sections. The first section (Section A) contained information on personal data collected by means of seven questions; the other sections contained 99 items overall relating to various topics as shown below.
Section BFFrequency of Food Consumption: It contains 28 questions aimed at investigating daily frequency of consumption of typical foods and beverages such as bread, pasta, cereal products, fruit and vegetables, milk, tea, coffee and weekly consumption of other foods such as meat and meat products, fish, eggs, cheese, legumes, etc. Alcoholic drinks had also been investigated. Section CFFood Habits: It consists of 14 questions. This section was designed to investigate the food habits of the adolescents in particular related to breakfast contents, number of meals a day, daily consumption of fruit and vegetables as well as of both soft and alcoholic beverages.
In this section, some questions already investigated in section B are asked again aimed at evaluating if numbers of portions consumed by the students satisfy the ones recommended.
Eight of the questions had the following response categories: always, often, sometimes, never; the other six have instead four response categories structured in different ways.
The score assigned to each response rages from 1 to 4, with the maximum score assigned to the healthiest one and the minimum score to the least healthy one. The total score of this section was 56.
Section DFPhysical Activity and Lifestyle: It contains six questions aimed at investigating lifestyle and physical activity levels. All responses are structured in different ways according to each question, each score raging from 1 to 4, with the maximum score assigned to the healthiest habit. The total score of the present section was 24.
Section EFHealthy and Unhealthy Diet and Food: It consists of five questions aimed at investigating the students' beliefs about healthy and unhealthy diet and food. Each question had four different responses, with the score ranging from 1 to 4. The total score of the section was 20.
Section FFSelf-Efficacy: It contains eight questions with three response categories: yes ¼ 3, no ¼ 1, I don't know ¼ 2. This section aimed at estimating how each student is able to assume attitudes and behaviours that can improve his health status related to nutrition. The total score was 24.
Section GFBarriers to Change: Consisting of nine questions with two response categories: yes ¼ 1, no ¼ 2; the questions aimed at investigating which difficulties, if present, the student has in modifying his eating habits in order to improve them. A score of 2 was assigned to the major barrier towards change; in this way greater barriers to change were related to higher scores. The total score of this section was 18.
Section HFNutrition Knowledge: It contains eleven questions, each with four response categories structured in different ways. This section focused on a few nutritional aspects, investigating the level of knowledge that the students have in this area. The response categories are four and the true response of each question received a score of 1 and 0 for the other response. The total score of this section was 11.
Section IFFood Safety Knowledge: It contains ten questions, each with four response categories structured in different ways: this section focused on students' knowledge level regarding food safety. The score was 1 for the true response to each question and 0 for the other response. The total score of this section was 10.
Section JFFood Safety and Behaviour in Hygiene Practices: It contains eight questions, seven of which present the following response categories: always, often, sometimes, never; the last one (J6) had four different responses structured in different ways. This section aimed at investigating each student's behaviour in hygiene practices related to food safety and its problems on health. The score ranging from 1 to 4, with the maximum score assigned to the healthiest behaviour in hygiene practices. The total score of this section was 32.
The questionnaire was self-administered at different times twice over a 2-week period. Administration was performed during school lesson times under the supervision of a dietician and of the teacher who were always ready to answer any of the students' questions.
Subjects
The questionnaire was self-administered to a sample of students studying in four sections of the second year in a secondary school in Pavia, Italy. A total of 78 students were invited to complete the questionnaire. Selected subjects were initially recruited for a nutrition intervention. In all, 72 students completed the questionnaires during the first administration; the 72 adolescents ranged in age form 14 to 17 y (mean7standard deviation [s.d.] ¼ 15.170.3 years), 59 females and 13 males. Of these 68 subjects completed the questionnaire during the second administration 1 week later.
School selection and recruitment of the subjects were opportunistic, based on the fact that the teachers, recently involved in a nutrition education programme held in the school, were interested in participating in the study. All the students were informed of the study's objectives. Informed written consent was obtained from each subject and their parents.
Statistical analyses
Reliability study is conducted following classical test theory principles. As a measure of internal consistency Cronbach's alpha was computed, while we computed Pearson correlation coefficient as a measure of temporal stability.
According to classical test theory, we computed Cronbach's alpha and Pearson correlation coefficient of each section total score, with the exception of section B. Aim of section B is to describe frequency of food consumption; this section is not a scale in the very sense of the term and thus there is no total score. Therefore, we cannot compute Cronbach's alpha and Pearson correlation coefficient of the total score, but we evaluate temporal stability of each item of section B. The Statistical Package for the Social Sciences (SPSS version 10, 2000) was used. Table 1 reports the measures of internal consistency, Cronbach's alpha and the stability measures, Pearson correlation coefficients for each of the eight sections computed between the two administration total scores. Cronbach's alpha ranges from a minimum of 0.55 (section G) to a maximum of 0.75 (section C), indicating that the sections with a poor internal consistency are sections G, H and I. Section E has Cronbach's alpha equal to 0.59 indicating a nearly sufficient score.
Results
Reliability
Pearson correlation was used to assess test-retest reliability on the scores of the 68 students who completed the questionnaire twice. As shown in Table 1 , the reliability for each of the sections is very high: Pearson correlation coefficients range from a minimum of 0.78 to a maximum of 0.88, indicating a very good temporal stability of the questionnaire. All Pearson correlation coefficients are statistically significant with Po0.01. Table 2 reports Pearson correlation coefficients for items of section B.
Pearson correlation coefficients of section B items range from a minimum of 0.45 to a maximum of 0.90, indicating a good temporal stability of the section B items. All Pearson correlation coefficients are statistically significant with Po0.01.
Discussion
In studies such as nutrition education programmes aimed at improving food habits and behaviour, the use of traditional dietary assessment methods such as 24-h recalls, dietary histories and dietary records is not suitable. Different nutritional questionnaires may be desirable in order to assess efficacy of the intervention.
The objective of the present study was to assess reliability of a dietary questionnaire on food habits, eating behaviour and nutritional knowledge of adolescents. Evidence for reliability, measured as temporal stability, of the questionnaire was indicated by the good Pearson correlation coefficients obtained for each section. For reliability intended as internal consistency, the sections on food habits (C), physical activity and lifestyle (D), self-efficacy (F), and food safety and behaviour in hygiene practices (J) showed a respectable reliability. Section E on healthy and unhealthy dietary habits and food had a nearly acceptable reliability, while section barriers to change (G), nutrition knowledge (H) and food safety knowledge (I) showed an unacceptable reliability (Cronbach's alpha o0.60) (DeVellis, 1991 ). An explanation regarding section G, the total score resulted skewed towards lowest scores, meaning that the major part of our students responded in a similar way; this could be partly because of the fact that our sample was quite homogeneous. Section E low Cronbach's alpha could be explained by the scarce number of items forming the scale. In fact, it has been shown that Cronbach's alpha increases with increasing items number (Hattie, 1985) . Low Cronbach's alpha in sections H and I could be explained by the items variability; in other words, items of sections H and I cover all the aspects of nutrition and food safety knowledge. Nutrition knowledge and food safety knowledge are very complex constructs, and they are made of different domains; therefore, items of sections H and I are quite heterogeneous and this may lead to a low Cronbach's coefficient.
As regards test-retest reliability of section B, the correlation coefficients are all statistically significant but some coefficients are lower than 0.50 indicating a moderate correlation (Table 2) . These low coefficients are referred to items about the consumption of several foods (item B5, item B6); these items may result to be confusing for the reader and this fact may lower the correlation coefficients. In order to bypass this problem, it is possible to put up an item for each kind of food. We prefer to retain the current version of the questionnaire in order to avoid a too long and tedious instrument. In our opinion, the low coefficient of item B12 can be explained by the fact that in our country there is a low consumption of eggs; therefore, the reader can have some difficulties in quantifying eggs consumption. The results show that section G should be retested on a larger number of students and it would be necessary to include new items in section E to increase the reliability of the section itself. Although the items are not homogenous in sections H and I, reliability measured as temporal stability is good for both sections.
We assessed internal consistency and temporal stability for each section and not for specific items, because we aimed to evaluate the reliability of each section total score. We do not compute test-retest reliability for each item, although it is possible, because we are interested in the use of each section as whole (as a scale). Test-retest technique assumes that there is no substantial change in construct being measured on distinct occasions. The amount of time allowed between two measurements is critical. We know that if we measure the same thing twice, correlation between the two observations will depend in part on how much time elapses between the two measurement occasions. The shorter the time gap, the higher the correlation; the longer the time gap, the lower the correlation. Since this correlation is the test-retest estimate of reliability, it is possible to obtain considerably different estimates depending on the time interval taken.
In our opinion, the time interval (7 days) between the two administrations is long enough to avoid recall bias and is sufficiently short to avoid changes in the studied attributes.
The questionnaire covers food habits, physical activity and lifestyle, healthy and unhealthy dietary habits and food, selfefficacy, barriers to change, nutrition knowledge, food safety knowledge, food safety and behaviour in hygiene practices. These eight areas underlie the main aspects related to dietary behaviour of the adolescents and the possibility to improve it. This questionnaire provides a more exhaustive tool for the assessment of dietary behaviour than traditional dietary questionnaires such as 24-h recall, dietary histories and dietary records that measure only dietary intake.
Considering the possible future use of the questionnaire to assess the impact of a nutrition education programme and the especially relevant instrument stability when using measurements to make comparisons over time, it may be important to focus on the significantly good Pearson correlation coefficient results. These high correlation coefficients would warrant that the observed differences in two sequential administrations will not be because of temporal instrument instability.
Conclusion
The traditional dietary assessment methods typically use to measure dietary intake are not always appropriate to obtain information on eating behaviours and to assess the impact of a nutrition education programme. We believe that the present questionnaire (see Appendix 1) can measure the effects of nutrition interventions on adolescents given its stability in making comparisons over time. The instrument has low costs and is easy to administer and analyse. Moreover, it could be modified appropriately to fit the needs of other populations as well.
Section B. Food Frequency Consumption
The items are designed to record your food habits.
When more than one food are present altogether, answer the question ''yes'' if you consume even only one of these. 
